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(54) APPLICATOR 
(57)Abstract: 

PURPOSE: To enable the rear side of a body to be 
worked and the outside and inside of a case to be 
cleaned at the same time. 

CONSTITUTION: An applicator is equipped with a 
rotating/holding means 4 which holds and rotates a body 
to be worked 2 and an outer case 64A and an inner case 
64B which prevent a coating solution L2 from splashing, 
where a cleaning solution L is spouted out from 
discharge nozzles 72A and 72B to clean the body to be 
worked 2, and the rotating/holding means 4 is controlled $$sf. 
in number of revolutions by a control means 78. By this 
setup, cleaning fluid flying from the rear of the body to 
be worked 2 reaches to the wall of a case 64 or the 
outer case 64A and the inner case 64B to clean them at 
the same time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Rotation holding mechanism which holds a processed object and is rotated. 

A container for preventing scattering of coating liquid which was provided so that said rotation 

holding mechanism might be surrounded, and was supplied to said processed object. 

A penetrant remover discharging nozzle which emits a penetrant remover towards a rear face of 

said processed object which is the coater provided with the above and was held at said rotation 

holding mechanism, When washing a rear face of said processed object, a control means for 

changing revolving speed of said rotation holding mechanism was established, and it constituted 

so that said penetrant remover which hit a rear face of said processed object might be turned to 

a wall surface of said container and might be dispersed. 

[Claim 2]The coater according to claim 1, wherein two or more said penetrant remover 
discharging nozzles are formed. 

[Claim 3]A coater which has the 1st container and the 2nd container for preventing scattering of 
coating liquid which was provided so that rotation holding mechanism characterized by 
comprising the following which holds a processed object and is rotated, and said rotation holding 
mechanism might be surrounded, and was supplied to said processed object. 
The 1st penetrant remover discharging nozzle set up so that a penetrant remover emitted 
towards said processed object might reach said 1st container. 

The 2nd penetrant remover discharging nozzle set up so that a penetrant remover emitted 
towards said processed object might reach the 2nd container. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the coater which rotates processed objects, such 

as a semiconductor wafer, and applies coating liquid. 

[0002] 

[Description of the Prior Art] Conventionally, the resist spin coating apparatus as shown in 
drawing 5 is tried as a coater which rotates processed objects, such as a semiconductor wafer, 
and applies coating liquid. The spin chuck 4 which is the rotation holding mechanism which this 
coater holds the semiconductor wafer 2 as a processed object horizontally, and carries out a 
high velocity revolution, It has the resist liquid supply nozzle 6 which trickles resist liquid as 
coating liquid on the semiconductor wafer 2, and the outer vessel 8 and the inner container 10 
which were provided so that the semiconductor wafer 2 on the spin chuck 4 might be 
surrounded. The rear-face washing nozzle 12 which emits the penetrant remover for washing the 
resist liquid adhering to the rear face of the wafer 2 under the above-mentioned spin chuck 4 is 
formed. 

[0003]The resist liquid dropped on the semiconductor wafer 2 from the resist liquid supply nozzle 
6 is uniformly applied by rotation of the spin chuck 4 on the semiconductor wafer 2, and 
excessive resist liquid disperses in the perimeter s direction of the semiconductor wafer 2, and 
adheres to the internal surface of the outer vessel 8 and the inner container 10. When the resist 
liquid layer adhering to this outer vessel 8 and the inner container 10 is neglected, resist 
laminates and dries gradually, it exfoliates from the containers 8 and 10 by a shock etc., and 
there is a possibility of polluting the semiconductor wafer 2. For this reason, the containers 8 
and 10 are removed periodically and carrying out washing removal is performed. However, this 
work requires time and effort and time dramatically. 

[0004]So, the soaping-machine style which removes the resist adhering to the containers 8 and 
10 automatically is provided in this coater. Namely, as shown in drawing 5 and drawing 6 , in the 
cups 8 and 10. The introducing path 14 which introduces the penetrant remover L which 
dissolves resist, and annular eye 16 a liquid pool for carrying out distribution supply of the 
penetrant remover L introduced from the introducing path 14 at the perimeter of the containers 
8 and 10, Many stomata 18 for beginning to pour the penetrant remover L of eye 16 a liquid pool 
to a resist adhesion side are formed, and the tube 22 for penetrant remover introduction is 
connected to the introducing path 14 via the joint 20. And through each stoma 18, the penetrant 
remover L supplied to eye 16 a liquid pool transmits for them and flows through outflow, the 
inner skin of the outer vessel 8, and the peripheral face of the inner container 10, and falls. As 
another cleaning means, as shown in drawing 7 , the dummy wafer 24 is laid on the spin chuck 4, 
The art which supplies a penetrant remover, disperses it from the upper cleaning liquid supplying 
nozzle 20, and washes the containers 8 and 10 is also known, rotating the spin chuck 4 (refer to 
JP,58-184725,A and JP,62-73630,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the soaping-machine style shown in the 
former, i.e., drawing 5 , and drawing 6 , the structure of the outer vessel 8 and the inner container 
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10 is complicated, and difficult also for a processing [ not only becoming expensive but ], and 
attachment top. Although the penetrant remover L was poured from hundreds of stomata 18, 
since the penetrant remover L tended to have flowed through the route which flowed once, 
covering the perimeter side of the containers 8 and 10, the penetrant remover L spread, and did 
not flow uniformly, but it had the problem that washing unevenness will be made. Whenever 
washing operation of the containers 8 and 10 carries out the resist application of the 100-200 
wafers in fixed numbers, it is performed, but. In order to return the container which carried out 
the temperature fall by washing to a room temperature during this washing operation it not only 
to be unable to to perform resist application processing of a wafer, but, the standby time for 
about 5 to 10 minutes was needed, and there was an improving point that a throughput fell. 
[0006]There was also a possibility that the trouble of the penetrant remover L leaking from joint 
20 grade might occur. It was difficult to control the scattering direction of a penetrant remover 
besides the above, and the problem of being unable to wash a container effectively also had it. 
On the other hand, although it is possible to aim at shortening of washing time and reduction of 
the amount of consumption of a penetrant remover in the soaping-machine style shown in the 
latter, i.e., drawing 7 , Carrying in and taking out of the dummy wafer 24 took time, and the waiting 
space of the dummy wafer 24 and manual receipts and payments were needed, the particle 
adhering to the surface of the dummy wafer 24 adhered to the spin chuck 4 further, and there 
was a problem of polluting the wafer 2. This invention is originated paying attention to the above 
problems that this should be solved effectively. The purpose of this invention is to provide the 
coater which can perform simultaneously washing of the rear face of a processed object, and 
washing of a container. 
[0007] 

[Means for Solving the Problem]In a coater which has a container for preventing scattering of 
coating liquid which was provided so that rotation holding mechanism which holds a processed 
object and is rotated, and said rotation holding mechanism might be surrounded, in order that 
this invention might solve the above-mentioned problem, and was supplied to said processed 
object, A penetrant remover discharging nozzle which emits a penetrant remover towards a rear 
face of said processed object held at said rotation holding mechanism, When washing a rear face 
of said processed object, a control means for changing revolving speed of said rotation holding 
mechanism is established, and it constitutes so that said penetrant remover which hit a rear face 
of said processed object may be turned to a wall surface of said container and may be dispersed. 

[0008] 

[Function]It constituted from this invention as mentioned above. 

Therefore, when the processed object held at rotation holding mechanism washes the rear face 
of a processed object in the final process of a resist application, emitting a penetrant remover 
from a penetrant remover discharging nozzle, the number of rotations of rotation holding 
mechanism is fluctuated by a control means, and it is changed. 

The penetrant remover which hit the rear face of the processed object by this when number of 
rotations was high is flown comparatively horizontally by a big centrifugal force, is equivalent to 
the paries-lateralis-orbitae side of a container, and washes this, On the other hand, when 
number of rotations is low, the penetrant remover which hit the rear face of the processed 
object will be equivalent to the paries-medialis-orbitae side of a container, without seldom being 
flown in the distance, and will wash this. Therefore, it becomes possible to perform 
simultaneously rear-face washing of a processed object, and washing of a container. 
[0009] 

[Example]Below, one example of the coater concerning this invention is explained in full detail 
based on an accompanying drawing. The sectional view showing the coater which drawing 1 
requires for this invention, the outline top view showing one example in which drawing 2 applied 
this invention to the resist film forming device, and drawing 3 are the important section sectional 
views showing the important section of the device of drawing 1 . About a device and identical 
parts, identical codes are attached conventionally. The processor unit 28 in which the processor 
to which this resist film forming device performs various processings at the processed object 2 
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(a wafer is only called hereafter), for example, a semiconductor wafer, was allocated so that it 
might illustrate, The carrying-in / taking-out mechanisms 30 for carrying in and taking out the 
wafer 2 automatically are mainly consisted of by this processor unit 28. The wafer carrier 32 in 
which the above-mentioned carrying-in / taking-out mechanism 30 stores the wafer 2 before 
processing, The wafer carrier 34 which stores the wafer 2 after processing, and the arm 36 
which carries out adsorption maintenance of the wafer 2, It has the alignment stage 40 where 
the moving mechanism 38 which moves this arm 36 in X (right and left), Y (before or after), Z 
(vertical), and the direction of theta (rotation), and the wafer 2 are aligned, and delivery of the 
wafer 2 is made between the processor units 28. 

[0010]In accordance with the carrying path 42 formed in the direction of X, the conveyer style 
44 is formed in the above-mentioned processor unit 28 from the alignment stage 40, enabling 
free movement. The main arm 46 is formed in the conveyer style 44, enabling free movement in 
X, Y, and the direction of theta. The adhesion processor 48 which performs adhesion processing 
for raising the adhesion of the wafer 2 and a resist liquid film in one carrying path 42 side, The 
prebaking mechanism 50 for carrying out heating evaporation of the solvent which remains in the 
resist applied to the wafer 2, and the cooler style 52 which cools the heat-treated wafer 2 are 
allocated. The spreading mechanism 54 (coater) concerning this invention which applies resist 
liquid to the surface of the wafer 2, and the surface coated layer spreading mechanism 56 which 
carries out spreading formation of the CEL film etc. on the resist of the wafer 2 in order to 
prevent the optical scattered reflection at the time of an exposure process are allocated in the 
another side side of the carrying path 42. 

[0011]The above-mentioned coater 54 concerning this invention has the spin chuck 4 which is 
maintenance, for example, the rotation holding mechanism which carry out vacuum absorption, 
are held and is rotated, in the upper surface about the wafer 2 as a processed object, and the 
spin motor 58 which rotates this spin chuck 4. Two or more true holes for maintenance which 
were connected to the vacuum pump etc. and which are not illustrated are provided in the upper 
surface of this spin chuck 4. The axis of rotation 60 of the spin chuck 4 is made to insert in 
under this spin chuck 4, the bottom plate 62 is formed, and the container 64 for preventing 
scattering of the coating liquid L2 supplied to the upper part of the above-mentioned wafer 2 is 
formed in the upper part of this bottom plate 62. The 1st container with which this container 64 
covered the periphery of the above-mentioned spin chuck 4, and that upper bed part was 
specifically slightly made highly rather than the level level of the spin chuck, and the circular 
outer vessel 64A, It is mainly constituted from the lower part of the spin chuck by the 2nd 
container that extended to the outer peripheral direction, and the circular inner container 64B. 
Towards the method of the outside of a radial direction of a spin chuck, the downward inclination 
of the both-outsides container 64A and the inner container 64B is carried out gradually, and 
they are formed. 

It is constituted so that the coating liquid adhering to these wall surfaces may be turned to the 
bottom plate 62 and may be led. 

[0012]Towards one way, the above-mentioned bottom plate 62 inclines gently, and is formed, the 
exhaust pipe 66 for performing the exhaust air in the container 64 to the top is connected, and 
the drainage tube 68 which discharges the coating liquid which flowed down the inside of a 
container, the penetrant remover mentioned later, etc. is connected to the lowest. More slightly 
than the edge part of the above-mentioned inner container 64B, the septum 70 for preventing an 
effluent etc. from invading into the inside raises annularly the bottom plate 62 of the method of 
the inside of a radial direction, and is provided in it. 

[0013]And the plurality 72A and 72B for emitting the penetrant remover L like thinner towards 
the rear face of a wafer, for example, two penetrant remover discharging nozzles, is formed in 
the lower part of the above-mentioned spin chuck 4. Specifically, these discharging nozzles 72A 
and 72B are constituted so that it may be arranged centering on the center of rotation of a spin 
chuck at point symmetry, for example, rear-face washing can be effectively performed also to a 
wafer with a big radius like an 8-inch wafer. In two or more cases, it may be made to also 
provide the three or more singular numbers, and they are not limited to the number, but along 
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the hoop direction of a spin chuck, the number of these discharging nozzles arranges them as 
regular intervals are also. In this case, the angle of gradient theta to the perpendicular direction 
of each above-mentioned discharging nozzles 72A and 72B is set as about 45 degrees, It is 
constituted so that the penetrant remover which dispersed in the wafer back face at the time of 
the high velocity revolution of a wafer may reach the wall of the outer vessel 64A and the 
penetrant remover which dispersed at the time of a low speed rotary may reach the outer wall of 
the inner container 64B. The above-mentioned angle of gradient theta is not limited to 45 
degrees, f or example, can be set up with the relation of number of rotations with a spin chuck 
within the limits of 25-65 degrees. 

[0014]And it is determined that a nozzle location will estrange the intersection of the extending 
direction of each nozzles 72A and 72B, and the wafer 2 the predetermined about distance L3, for 
example, 15 mm, from the periphery of the above-mentioned spin chuck 4. And each above- 
mentioned discharging nozzles 72A and 72B are connected to the penetrant remover feed zone 
76 which has a cleaning fluid tank, a feed pump, etc. via piping 74 grade, respectively. This 
penetrant remover feed zone 76 is controlled by the control signal from the control means 78 
which consists of microprocessors etc. for example, the washing process etc. were programmed 
beforehand, This control means 78 also controls the number of rotations of said spin motor 58, 
while performing rear-face washing operation of the wafer 2 — the number of rotations of the 
spin chuck 4 — the high speed from a low speed — or it is constituted so that the scattering 
angle to the horizontal direction of the penetrant remover L which made it change on the 
contrary and collided with the wafer back face, etc. may be changed. And the resist liquid supply 
nozzle 6 for supplying the coating liquid L2, such as resist, on the wafer 2 is formed above this 
spin chuck 4. 

[0015]Next, operation of this example constituted as mentioned above is explained. First, by the 
arm 36 of carryingHn / taking-out mechanism 30, the wafer 2 before processing is taken out 
from the wafer carrier 32, and is laid on the alignment stage 40. Subsequently, the wafer 2 on the 
alignment stage 40 is held at the main arm 46 of the conveyer style 44, is conveyed one by one 
to each processors 48-56, and is processed. And the wafer 2 after processing will be returned to 
the alignment stage 40 by the main arm 46, and also will be conveyed by the arm 36, and will be 
stored by the wafer carrier 34. 

[0016]In the coater 54 concerning this invention of each above-mentioned processor, resist film 
formation operation is performed as follows. First, the wafer 2 is laid on the spin chuck 4, and 
suction holding of this is carried out by vacuum suction. And the high velocity revolution of the 
wafer 2 by which the spin chuck 4 and this are adsorbed by driving the spin motor 58 where the 
wafer 2 is held is carried out at the number of rotations of 2000 rpm, Dropping supply of the 
coating liquid L2 (resist liquid) of the specified quantity is carried out on the wafer 2 from the 
resist liquid supply nozzle 6 simultaneously with this. At this time, the atmosphere in the 
container 64 is exhausted with the predetermined suction force via the exhaust pipe 66. It is 
uniformly applied to a wafer surface, a centrifugal force being given with the rotating wafer 2, and 
the supplied coating liquid spreading from a wafer center uniformly to the radial direction, it is 
based on a high velocity revolution by the amount of surplus — shaking off — it disperses to the 
method of outside [ periphery / wafer ], and adheres to the internal surface of the outer vessel 
64A, or the external wall surface of the inner container 64B, and the coating liquid of mist shape 
adheres to the side face and the rear face of the wafer 2. And if it is neglected adhered, it will 
become a generation cause of particle. 

[0017]Thus, if the application process of predetermined time is completed, the coating liquid 
which drove the penetrant remover feed zone 76 for the control means 78, emitted the 
penetrant remover L like thinner from both the penetrant remover discharging nozzles 72A and 
72B, performed rear-face washing and side rinse of the wafer 2, and adhered here will be 
removed. Emitting the penetrant remover L, control the spin motor 58 by the control means 78, 
make the number of rotations of the wafer 2 fluctuate in 500-2000 rpm, and it is made to 
change, when performing this rear-face washing, The penetrant remover which dispersed by 
increasing gradually or dwindling the centrifugal force given to the penetrant remover which 
collided and disperses at the rear face of the wafer 2 will reach the internal surface of the outer 
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vessel 64A, and the external wall surface of an inner container, and will wash these surfaces. 
[0018]Namely, it reaches to the periphery, a penetrant remover washing a wafer back face, since 
a comparatively big centrifugal force is given [ as shown also in drawing 3 , ] to the penetrant 
remover which collided with the wafer surface when the wafer 2 is carrying out the high velocity 
revolution, and it is 2000 rpm, for example, As shown in the arrow 80, it disperses horizontally 
mostly and adheres to the internal surface 82 of the outer vessel 64A, and it will wash, flowing 
down this portion. And the scattering direction of a penetrant remover carries out a downward 
inclination gradually so that it may illustrate from a horizontal direction, and a penetrant remover 
comes to adhere also to the external wall surface 84 of the inner container 64B as the number 
of rotations of a wafer is fallen. Since the centrifugal force given to a penetrant remover, for 
example at the time of 500 rpm is quite small when the number of rotations of the wafer 2 is 
especially made the lowest, It declines, as shown in the arrow 86 from the middle of the radial 
direction of a wafer, it inclines and the penetrant remover which collided with the wafer back 
face falls, and it will flow down, adhering to the external wall surface 84 of the inner container 
64B, and washing this. 

[0019]The same time as the conventional wafer back face washing operation, such wafer back 
face washing operation is performed, for example for about ten seconds, and thinner shakes it off 
by a high velocity revolution after that, and it dries. And if desiccation of a penetrant remover is 
completed, the wafer 2 will be turned to the following processor and will be conveyed. Thus, in 
this example, since it was made to perform washing of washing and the outside of a wafer back 
face, and the wall surface of the inner containers 64A and 64B simultaneously for every resist 
film formation operation to a wafer, Whenever it processes a fixed number of wafers like a device 
before, the time for washing can be set up specially and it is not necessary to perform container 
washing operation, and the throughput of resist formation processing can be raised. 
[0020]It is not necessary to adopt a complicated structure for supplying a penetrant remover as 
shown in the container 64 at drawing 4 , and the structure of this container 64 can be simplified 
in this example. Especially, in this example, since the penetrant remover discharging nozzles 72A 
and 72B have been arranged in the position of point symmetry to the center of rotation of a spin 
chuck, For example, even if it becomes large so that the size of a wafer may be 8 inches, the 
rear face of a wafer, the outside, and the wall surface of the inner containers 64A and 64B can 
be washed certainly. Although the number of rotations of the spin chuck 4 was set up in the 
above-mentioned example change in 500-2000 rpm, It is not limited to this, but since it is 
dependent on the angle of gradient theta of each nozzles 72A and 72B, the scattering direction 
of a penetrant remover considers this angle of gradient theta, also determines the number of 
rotations of a spin chuck, and it controls number of rotations so that a penetrant remover 
adheres to the wall surface of the outside and the inside-and-outside containers 64A and 64B. 
The spin chuck 4 may be moved up and down at this time. By carrying out like this, washing 
becomes possible still more effectively about the wall surface of the upper part of the outer 
vessel 64A, and the upper wall surface part of the inner container 64B. 

[0021 ]In the above-mentioned example, the two penetrant remover discharging nozzles 72A, 
Although it was made to disperse a penetrant remover towards the internal surface of the outer 
vessel 64A, and the external wall surface of the inner container 64B by both setting the angle of 
gradient theta of 72B as the same value, and changing the number of rotations of a wafer at the 
time of wafer back face washing, it may constitute, as shown in drawing 4 . Identical codes are 
attached about the device and identical parts which are shown in drawing 1 , and explanation is 
omitted. That is, the distance L3 from the periphery of the spin chuck 4 is also set as about 15 
mm as the same angle as the case where the angle of gradient theta 2 of one penetrant remover 
discharging nozzle 72A is shown in drawing 1 . And it supposes that the number of rotations of 
the wafer 2 at the time of rear-face washing operation of a wafer is also constant, and the 
above-mentioned number of rotations is set up so that the scattering direction 90 of the 
penetrant remover at this time may be suitable near the comparison hit core of the external wall 
surface of the inner container 64B. 

[0022]and the penetrant remover emitted by setting up more greatly than the above-mentioned 
angle of gradient theta 2 the angle of gradient theta 3 of the penetrant remover discharging 
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nozzle 72B of another side — the radial direction of a wafer — it being made to hit a center 
section and mostly, It is made for the scattering direction 92 of a penetrant remover to become 
horizontal to a wafer to the number of rotations at the time of the above-mentioned wafer back 
face washing mostly. That is, the above-mentioned angle of gradient theta 3 is set as the angle 
that the penetrant remover which disperses from a wafer back face may reach the internal 
surface of the outer vessel 64A. Thus, by changing beforehand the angle of gradient of the two 
discharging nozzles 72A and 72B, and setting it up, The same operation effect as the example 
which it became possible to wash simultaneously the internal surface of the outer vessel 64A 
and the external wall surface of the inner container 64B even if it did not change the number of 
rotations of the wafer at the time of wafer back face washing, and was described above can be 
demonstrated. In this invention, it can apply to a printed circuit board, an LCD substrate, etc. out 
of a semiconductor wafer as a processed object, and this invention can be applied not only to a 
resist coater but to a developing solution coater, an etching-reagent coater, a magnetic liquid 
coater, a washing station, etc. 
[0023] 

[Effect of the Invention]As explained above, according to this invention, the following outstanding 
operation effects can be demonstrated. Since it was made to perform rear-face washing of a 
processed object, and washing of the wall surface of a container simultaneously, it is not 
necessary to perform only washing operation of a container independently like a device before, 
therefore processing efficiency thru/or productive efficiency can be raised substantially. Since 
the structure of a container itself can be simplified, it not only can reduce the cost of the device 
itself substantially, but it can perform a maintenance easily. 



[Translation done.] 
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1 2^WfhtiX^i> 0 40 
[0 0 0 3] ^h$ftfyX;V6^^Sft^^ 

2±fcjBTS*ifc^^ bRtt, ^t 0 V^^^^ 4(7)0 
(EK«fc$* ^#ft:^^2±fcl&-K!6*$ix, 

i/^ h^fi^f*^^2(ojiffl*i^^»^ttr^ 

«** 8 jtw 1 o^rtttffiKf+^-rao 

|c±ot^8, l oa>fc««l/T\ ¥»ft*^2 4: 



#M¥5- 2 5 9 0 6 0 

2 

[0004] ^r-e, r<B»*§SBu:»4, ^S8, 10 

Lfc ^ V % S ftttfcft*1-5ftMM*«a s Rtt 

fcixTV^5 0 i"ftfo*>, H5Xtfl8 6fc*-t-«fc5lc* * 

*ASSl 4(CJ1 N ||^2 O^LT»-MAffl(?)f-a 
^2 2«^tl^ 0 tLt, JSfflfel 6I^Ut» 

7 iC/KfJ; 9 i-, ^ t'yf t ^ ^ 4±(C^^ — 2 

4SrffiEL, ^ tr^^-r y 9 4 §r[H]te$it^^ ^±ir<7) 
ft^JStft-^ / XVU 2 0 * > <b fit-#ft L , « $ it T 

8 - 1 8 4 7 2 5 -S-^SL ^P^OS 6 2- 7 3 6 3 0^ 

«#fla) o 

[0 0 0 5 ] 

ft^tia 5 ^t^n 6 \c^i-mftmnxiz, ^w^s 8 & 

l 8frb : fcmkL%ffiLX\,^j)K VcftWiUt'-'&MtL 
fcilffljiSKtufiv^rt^fc, S8, lO^ffljffiitJS: 
o l jjsjttaso -c jfch/f > iJfe^tf fc* s ^ # 

^■jft^ii, l o 0-2 o ott, 

ioaafiTLfcSSSr^ai-eMi-fcftfcs-i o^ 
[0006] sfc, ^#2 o«f^fcac^ffiL^y-^i- 

s §r a* w ^ t? § v > * ^ mm t o fc 0 t 

j^^W©^AT/i^ift^?B»*©fiiJ«tia5 r fc tt 
Rr*Tf*>5*s, ^5-^^>2 4 0«A-*aK:i*IBi* 
^>5fc*t H ^^-i>x/n2 4CD#^><-^^^ 
a.ryvfflLAix* s ie&Kfc*9, 3EKf±, ^^-^^^2 

ft#U !>^2S:^Sfci-5fcv^5ra)B« s *>ofco 

■t^<*ijesixfcfc©-efc5o **w©Bfttt, 
fto*ffioft*fc*S©i**fc Sriai^fcfT o r fc 



3 

[0 0 0 7] 

«Pft"T5fc«>fc N K^#*fiy*t"ClHl(Ei-5ia(Efil» 
* © fR * * BS± i" S ft © « 

# fcfl(r«BH«g«KF^a^li!lteit* Sr^k £ * 5 fc » ^ ffl 
[ 0 0 0 8 ] 

g f - *5 ^ T ft&Ulft: co U ffi £ J5fcfr-r 5 gi tc x ftl 
S^iS v tttfe&fflfr a fc o fcifefrjjj # 

mm^mz^x ztizmftL, ;ncs-it ate* 
^ p# ttSt&a * ^ <b id a ^ o fc flcftw it £ 5 a < ( c 

f i fR : if $ nf 2 \c <n WIS ffi £ S fc o T r ft £ St &1r 
#- fc £ PI h# ( c ft o r fc # ^"ffe fc 4 5 0 

[0 0 0 9] 

«j&skk $ ftfc&ffl««^ y h 2 8 1 s r. (Dimmm 

«A ■ tttlltttt 3 0 (4, MSfj 05 2 SriRiW-t-5 * 

/^!)734t, ^^2£P*f{£^3T~A3 6 40 
fc, r<7}T-i*3 6£X (fcfr) , Y («tft) , Z (fi 
it) (lllte) jj&UZ&m&HZ&WiWffiS 8 fc, 

?x/N2^77-f^yh £ft*»o»«SM*3.-:y h 2 8 

x-vM o fc£{f x_tv>6 0 

[0 0 10] ±e»3S««3.= y h 2 77^^ 
0 £ 5 X*ft[CffM£ftfcl&*£&4 2(C 



#f|?5- 2 5 9 0 6 0 

4 

?x/N2i l/i?* h*lRfc<^*tt£ft±£it:5fcft<0 

r Kb— ymm&ftoT Kt-i/a y&asHU 4 8 
>>^^2^^*^tifci/v ? ^ htftcaff-rasaos: 
Mif 1^©7° y ^<-^is 5 0 1 , *n«\*ra 

^tifcr>^2Sr^*Pi-5?&SH»«5 2 fc#ER£ftT 

BtJtXgl*^)t5tRWS:Kiti"5fcft 

5«ffiftlie«**fll5 6 fc rises SftT^So 
[0 0 1 1 ] *389JC«5.KB5^KB5 4tt, 
f*fc LT(D^7x^2^ Iv^ffl^f*^, m^itn&A^ 
LXim L T 0*51- 5 @te(ft«F#a t? fc 5 * t 3 y ^ -t y 

^4fc. :^^yfir 4 ^HfeHEfft-f^^ t c ^^e 

g|UC^Snfca*ffiL2<njR«*BfiiLi-5fcfc^3SS 
6 4^ffM^tbTV^ 0 :^6 4(1 

±IC^ tVft y ^ 4 ^jaSrtSco-C-t^iiiSffi^^ t p 

WIWl'#"S6 4At, XtVft^^T 

aj ( t9 j to^ja*i6]^ffissnfc»2*ss, wtttort 

ffll^SS 6 4 b fc J: ^ itcfS/TSc £ tix^io f*i^Mffl*2g 

6 4AMWfflSS6 4Blt, ^tVf-r^^^g* 

nb^Hilii^^Lfc^*JSS:J£K6 2(Cf^](tT^< «t 
0{cmj&£foX\s^ o 

[0 0 12] Sfc, _hE)&ffi6 2(t-*-^tC^rfTll^ 
^lC«ftL-r»fiJl*^Ti3 0, tW*±ttt(j*86 4 

rt<7)^^fT5fcft^#Mi ; 6 6*sS(8**n5fc#l-* 
T{4^ tt*?Brt Sr«T Lfc£tf S^ifel" 5 i3t#K^ Sr 

2 Ctt, rt«^*»*#«A-f-5 - fc SrPJSlhi-^fcft^ 
[0 0 13] ^LT, ±l5^t°>-^-ir y?4©T*C 

&ffit-£fcft^ii^ «*.ff 2o<oaci^jBajctHyx^7 

2A, 7 2B36«RJt&ix-CV^5 0 A^t-tt, Ztlbtk 
|ii;X;l/7 2A > 7 2 Bfi^fc^^-r ^^^Inlte^^S: 

^+y^O»*lftfc»oTVIBW"Ct>-3"CEBi"5o 
r^^s ±IB#S5cffiy 2 A, 7 2B(DSE*"fp] 



5 

fc^5«»fl*ett«*.fi4 5° SStR^L, ^ 
§^6 4 AcoftSlcgt, (Sj£0(EWHC(±««Lfcft»- 

2 5-6 5° (^ffifflrtT^tf^-Y 2X * fctf>EIte!R©BI 
[0 0 14] ^LT > &/X/U7 2 A, 7 2B(7)il* 

/W 2 A s 7 2 Bit, ttlfMf7 4fHLT» 

8 (DmzWthWM U 2 ^HEtfcfrjftftSrtro-C 

v^sraic, ^ t: o >-^^ y 9 4<7>i§i!iteftS:fiiia^iS;ji^ 

S£ L co 7 K ¥ * fa ^ ^ fR » ft & ^ £ 7 £ f t L » 5 «t 9 ( c ffi /5g 

SiXtl^c ^ IT, ZL<F)7s v 9 4 C0_h^; Id 

[0015] jejijtco j; o \cmf&fstitz^mi&mo) 

A • *SJ±i1»fli3 0 COT- A 3 6 iaoT9x^t U 7 

3 2frb$Liti£tlXT7-( * > h^T — i>4 0±MHKE 
£ix5 0 JJCV>-C, T ^ y h*7— >>4 0±(Or>^/N 
2(4, «H£fltfflF4 4<D^4 VT—&4 6 tfttSSttT, 
#J0 i iM4 8-5 6^kMlkm&£ftT{&M£3riZ)o 

It, Mi^)x/N 2 [i^ -i' yj-i^ 4 6 (a o t 

77^f^h^7-v?4 O^S^tl, 3E£7— J* 3 6C 

[0 0 16] J:IB#&^«WI*JO*38Wfc«5a*» 
ft5 4tc;^TfmT^£5ei/v^ h^j**ffr4SfT 

x^2^L/ctltffi'e^t: 0 >'^^ 5 8£SEt!rf£;i 
t{cl VXW^wt 4RWZftK*&M£tl& ] ?=^^ 
2&$lx.\-£ 2 0 0 0 r pm<£0fe*-Cii5i8lHJteU wtl 
fcHSKl/^ h «M/ X> 6 ^ b3f f L 

0#, 6 6£^LT^6 4rt^#ffl«f4BrJ££>!ft 



(4) #Sf 5-2 5 9 0 6 0 

6 

* i^E LTJ3 < £ /n-x >r * ^O^^JgH t4S 0 
[00 17] ^^<t-5tcLTSffeB#Pfl^*Xe^T 
Lfcft b tf , »J»#a 7 8 7 6 frffffj L 

TWi5fe*«»l±l/X/U7 2 A, 7 2BH^t-0^ 

10 7 8(a^) XtfV^E— * 5 8 SrSWLTl>^^2 60[Elte 
jBcS:Wx.tf 5 0 0-2 0 0 0 r pmO«5|ffl-CJSScS-ti:T 
^3i^2<^l|ffiC*^L"CJIl«["r5i5t^iffiK 

ifttt^ffllSS 6 4 A^rtSffi&wrtft'l^S^^M 

[0018] -fftfr^ S3i:t^tJ: 9t-^^2i5 

SiSHHfeLTt^*^, Mitf2 0 0 0 r p m(^B#lC{4 

ttrt(BI»S6 4 B<0^Sffi8 4lCfctt#1~5 J; 

5 o i>3iyN2K)iyite*S:ftfcffi< L/c^, M?L 

fi 5 0 0 r pm©i$icttifci^»'lc^S^5iai^jtt^^ 

Loo^T-r ^ r t eft 5 0 

[0 0 19] rroi^ft^^StffiifcJWftf^tt* tt*^ 

^afliflitiBiJtTtftS-ra r t i-ft5 c r. <o «t o 

Kffif'JlC^^Tfi, r>^/N-(7)U£/^ hJSJf^ft^fti- 
^/NlB^»^«^||g^6 4 A, 6 4 

[0 0 2 0] JEfc, *^Jgf(ltC^^T^, *S64|CH 
fflLft<"C«F*, r©»»6 4©»5S«:1i*fbi-5^i: 
;I/7 2A N 7 2B?r^e o >'^^^^60[H]te4 3 'il4C^LX 

icgag b^c (o x\ mz-tiv^'^iDtt&ti* 
Mxtf 8 >r y^(o x 5 < ^ott^^lis 

50 tWHBIRVrt*ll*»6 4A, 6 4 B<Z>HffiSr»^(cgfc#- 



(5) 



#M¥5-2 5 9 0 6 0 
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^ ^ <£>[n]te^:£r 5 0 0-2 0 0 0 r p m^ftlt 

£ftt-5£5fcR£Lfcas, rftlcpg/E£ft1\ ft#« 
ft?rf 6 r t r (D{m4ft& e tin* lt^ 

"ho 

[0021] ifc, KiElli60tJ^*Jv^Ttt2o^ifci^jft 

iJ(tii/X>7 2A, 7 2 BCDffi&WJte Sri: ^UHr! IMlS 
* ft £-£5::it-J:o T?MPJ]$t§ 6 4A^rtIMt/rt 

icLfcAS, H4lC7pi-<t 9*dfflffigLTt«t^o ft, 01 
[c^-rggt^] ■Sdico^tlffl -«F^SrM-LTRW 
^tffe-r^o 1"fcjb*>, -*<7)**«JS/II/X;V7 2A 
^»W6 0 2*11 1 (C^-r^^l^C^ffii LT^t c 
4 ^Sfflg[i/J^<7)SIL 3 fcft 1 5 mragg 

2£>l§]|E»k— U cco0#6o3c^K^fRfi^^] 9 0 
9 KifBIOllSR&Rjfel-So 

[0 0 2 2] *■ LT\ flil*^Sfci#-?&'^tU / X/U 7 2 B (7) 
ffi^Kfl 3£±fdffif4ftg0 2 it) {)*J<»LT 
tt ffl £ ft ft # * 3i / n (7) fp] (D 1 5 * *S|5 \C S 

lRlt*5J:5^-r5o -f-fcfc*^ ±fEffi£4ftJS:0 3£, 
^3i/N5ffia^fR*i"5i*i^Jft3flS*HlliJ** 6 4 AcortM 

^4:#-e#5. ft, ^JBWtd^v^TftffiaftiLTtt^ 
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30 



[0 0 2 3] 

[gHagjft] EJLhRWLfc<fc5£, *36WKJ:fttfft 
[0ffi(7>ffi¥&RW] 

[Hi] ^38Wlc^S^*^ESr/T<-t-|«fania-Cfc5o 

[03] Ell (c^i-^S^^aSr^i"^»fBll^fo 
20 [@4] *38Wtc:«5ft!i^^*36aSr^-r*rffililT*fc 

[05] '&M<nmifii&n%^®Mmx*hz> c 

[0 6] 0 5t*^i!£«t^tirrffi0T**>5c 
[0 7] ^*<7)flil(O^^g^^i-rrra0^fo5 o 

2 
4 

5 4 

5 8 

6 4 
6 4 A 
6 4 B 



*MW*» (#1*8) 

7 2 A, 7 2 B Vcftl&tktii J 

7 6 rmmmm 

7 8 fflffl^Sc 

8 2 rtUffi 
8 4 ^Sffi 
L 

L 2 



*40 



[05] 



10 ?2'^ J ^ 





(6) 
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[01] [04] 




(7) «fl?5p5-2 5 9 0 6 0 

(5D int. ci. 5 mm^ jrft&mm^r fi a«f***»r 

// G 0 3 F 7/16 5 0 2 



